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STRUCTURED SURFACTANT SYSTEMS Tne present irsvention rslates lo ths formuiation of structured surfactarit 
suspending systems, ir is panicuiariy relevant to the formulation ot personal care formulations such as shampoos and skin 
ciaansing preparations. 

separation, and higr; viscosine's are generally undesirabie. Colloidal systems, in which the suspended particles are 
SLiiticisntiy small to expenencs Hiownian motion, e. g. less than 1 micron, may be kinetically stsole. However tne difficulty 
or undesirability of comminuting some soiids to such sizes, and the impossibility of maintaining many of them at this level 
in the face of crystal growth or agglomeration, limits the use of colloidal suspensions. 

Adjusting tne density of oris phase to match that of tne other is usually impracticataie. 

Moreover sucn systems are aimost alwavs terrtperature-unstable due to Oiffsreniiai rates of tnermai exoansion. 

One method of suspensiGH which permits even reiativeiy large particles to be staidly suspended is structured surractant. 
Tris lerrn covets systems in which a surfactant mesophase. usuaiiv a ■3.p.-.e\\at or G-pfis-se. alone or mere usually 
intersoersed witn an aqueous ohase. provides a yieid stress which is sufficient, when trte system is at rest, to immobiiise 
any susperidea panicles, taut wnich is suificiefitiy'low tc ahow the £y.5tern to be poured hke a fiotrnai liauid. Such systems 
may display very low apparent viscosities wnen stirred, pumped or pourea and yet be capat)le of .maintaining particles, 
sometimes of millimetre or larger size, indefinitely in suspension. 

ea n tvpes of sjs -lo-^c g 3vsx - hjvo o"o - c ve-i in Diact'ce all 'nvolv ig a G-phase in whiCh ta^ayeis 
SL'faofant a'e c"!rini.,ed vv 1i t'-e -^vdr jphooK. p 't ^ n i ^ Mi-^ in'-pii'^' i ^d 'he hy Jtcphilic sart o'^ tie ext-^n-jr of 
the h layei ;oi Vice versa. The hilave-s he sde - 1 r ii^, r -^^n r con-igii'-atrn sonptires sspa-ated 

the polarising' microscope and/or by x-ray d'lffraction. which is often abie to detect evidence of lamellar symmetry. Such 
evidence may comprise first, second and sometinies thira oraer peaks witn d-spacing (-wnere U is the momentum transfer 
vector) in a simple Q integral ratio 1 : 2: 3. Other types of symmetry give different ratios, usually non- integral. 

The d-spacing of the first peak in the senes corresponds to the repeat soacing of the bilayer system. 

Most surfactants form a G-phase either at ambient or at some higher tefi-sperature w/hen mixed with water in certain 
specific proportions. However such conventional G-phases ao not usually function as structured suspending systems. 
Useful quantities of solid render theirt unpourabie and smaller amounts tena to sediment, 

i iie main iyoes o- s;ruct;jre(5 system used iri practice are »asea on dispersed lamellar, spherulitic and expanded lamellar 
i^haaes. L)isperseG lameiiar Dnases are two phase systems in which the surfactant bilayers are arranged as parallel plates 
tc form aofiiains C'l G pi-ijsses which are interspersed with an aqueous phase to form an opaque gel-iike system, Thev are 

desc!;t)ed in EP O 086 614, 



surfactant bilayers are arranged as concentnc sheils. The spneruiites usually have a diametei'in tne range U.1 to 1 5 



)://www.wipo.int/pctdb/en/fetch.isp?SEARCH_IA=GB2000002725&DBSELECT=PC.. 



7/11/2008 



(WO/2001/005932) STRUCTURED SURFACTANT SYSTEMS 



Page 2 of 11 



microns and are dispersed in an aqueous phase in the manner of a classical emulsion, but interacting to form a structured 
system. Spheruiitic systems are described in more detail in EP O 151 884. 

Msny structured surfactant systems are Interir-ediate between dispersed iarneiiar and spheruiitic, invoiving both types of 
structure. Usually systems having a more spheruiitic character are preferred because they tend to have lower viscosity. A 
variant on the spheruiitic systeir; comprises prolate or rod shaped bodies sometimes referred to as iiatonettes. 

Both of the foregoing systems comprise tv/c phases. Their stability depends on the presence of sufficierit dispersed phase 
to pack the system so that the interaction betvveen the spheruiites or ether dispersed rrtesophase domains prevents 
separation. If the amount of dispersed ptiase is insufficient, e. g, because there is rioi enougi-i surfactant or because the 
surfactant is too soluble in the aqueous phase to form sufficient of a mesophase, the system will undergo separation and 
cannot be used to suspend solids. Such unstable systems are not considered to be"structured'Tor the purpose of this 
specification. 



A third type of structured surfactant system comprises an expanded G-phsse. It differs from the other two types of 
structured system in being essentially a single phase, and from conventional G-phase in having a wider d-spacing. 
Conventional G- phases, which typically contain 60 to /5% by weight surfactant, have a d-spacing of about 4 to 7 
nanometers. Attempts to su.spend solids in such phases results in stiff pastes Vi/hich are either norv-pourabie, unstable or 
both. Expanded G-phases with d- spacing greater than 8, e. g. 10 to 15 nanometers, form when the electrolyte is added to 
aqueous surfactants at concentrations just below those required to form a normal G-phase, particularly to surfactants in 
the M phase. The M phase comprises surfactant molecules arranged to form cylindrical rods of indefinite length. It exhibits 
hexagonal symmetry and a distinctive texture under the polarising microscope. 

Typical IVI phases have so high a viscosity that they appear to be curdy solids. M phases near the lower concentration limit 
{the L. i/M phase boundary) niay be pourabie but have a very high viscosity and often a mucous-like appearance. Srjch 
systems tend to form expanded G-phases particularly readily on addition of sufficient electrolyte. Expanded G-phases are 
described In more detail in Ef-"' O 530 708. In the absence of suspervded matter they are ;rar;siuoent, unlike dispersed 
lamellar or spheruiitic phases which are necessarily opaque. They are optically anisotropic and have shear dependent 
viscosity. In this they differ from U phrases which are micellar solutions and which include microemuisions. L, phrases are 
clear, optically isotropic and are usually substantially Mewtonian. They are unstructured and cannot suspend solids. 

Some L, phases exhibit small angle x-ray diffraction spectra which show evidence of hexagona! symmetry and/or exhibit 
shear deperidenf viscosity. Such pi'iases usually have ooricentratlons near the Ll/fvl ptiase boundary arid may form 
expanded G-phases on addition of slectroiyte. !-iov>fever in the absence of any such addition of electrolyte they lack the 
yield point required to provide suspending properties, and are therefore not ccinsidered to i:!e"structured systen-:s"for the 
purpose of this specification. 

Expanded G phrases are usually less robust than spheruiitic systems. They are liable to undergo a phase change at 
elevated temperatures to the optically-isoiropic, unstructured L2 phase. Relatively low yield stress may limit the maximum 
size of particle that can be stably suspended. 

Most structured surfactants require the presence of electrolyte as well as surfactant and water in order to form structured 
systems capable of suspending solids. However certain relatively hydrophobic surfactants such as Isopropylamine aikyi 
benzene sulphonate cari form spheruiites in water in the absence of electrolyte. Such surfactants are capable of 
suspending solids in the absence of electrolyte as described in EP O 414 5^:9, 

AP:-H.IC;A'f ION Structured surfactants have been applied to the problems of suspending: vvater insoluble or sparingly 
soluble builders in laundry detergent; antifoams and enzymes in laundry detergents and other surfactant svstems ; 
abrasives In hard surface cleaners: pesticides and oils in agrochemlcal presaraticns (EP O 388 239 and EP O 498 231) ; 
rock cuttings in drilling muds (EP O 430 602); dyestuffs in dyebath concentrates and printing inks (EP O 472 089); talcs, 
oils and other cosmetic ingredients in personal care formulations {BP O 530 708). The present invention is applicable to all 
the foregoing. It is especially applicable to cosmetic and persona! care formulations in which the physical appearance of 
the product may be a major factor In promoting sales, for example, to shampoos, body lotions, shower geis or hair creams. 
It may also be applied to pharmaceutical preparations such as, drug delivery systems, and to flavourings and other 
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concentrates for the food indusiry and to toothpastes. 

FLOCCULATION A problem with the two phase structured surfactant systems, aiid especially spherulitic systems, is 
fioccuiation of the dispersed surfactant structures, "i'his tends to oosur at high surfactant and/or high electrolyte 
concentration. It can have the effect of making the composition very viscous and/or unstable with the dispersed surfactant 
separating from the aqijeous phsase. 

Certain arnphiphiiic poiyn-iers have been found to act as defioccularsts of structured surfactants. Oris type of defioccuiarit 
polymer exhibits ctenlform (comb-shaped) architecture with a hydrophlllc backbone and hydrophobic side chains or vice 
versa, 

A typical example is a random copolymer of acrylic acid and a fatty aikyi acrylare. 

Ctenlform deflocculants have been described in a large number ot patents, for example WO-A-91 06622. 

A rtiore effective type of deflocculant has surfactant rather triian c:;eii;;c;r;ri isrchiteoture, with a hydrophlllc polymer group 
attached at one end to a hydrophobic group. Such deflocculants are typically teiomers formed by telomerising a 
hydrophilic monomer with a hydrophobic telogen. Examples of surfactant deflocculants include sikyi thioi polyacrylates 
and alky! polyglycosides. Surfactant deflocculants are described In more details in EP O 623 670. in a copending PCT 
patent application PCT/G300/02447 filed on 22 June 2000 claiming priority from British patent application no. 3914673 we 
have described the use of small amounts (e. g. about 1 5% by weight of the composition) of carbohydrates such as sugars 
and alginates as deflocculants in structured surfactant compositions. 

The latter comptise surfactant, water and electrolyte in proportions adapted to form flocculated two-phase structured 
surfactant systems in the absence of the carbohydrate. 

Th-IEv PROBLEM Existing structured surfactant formulations are constrained by several limitations v^hich have hitherto 
limited their application, especially in the areas of cosmetics and personal care. These include the following:- 1 . Unless a 
substantial amount of electrolyte Is present the choice of surfactant is limited to a fairly small range of relatively Insoluble 
surfactants such as isopropyl alkyi benzene sulphonates. For many applications these are not the surfactants of choice 
from a performance point of view, and In some cases are totally Inappropriate, 

2. Spherulitic or dispersed lamellar structured surfactants are opaque. 

This limits the visual effects that can be achieved and may be perceived as less attractive than a clear system In some 
applications, 

3. Expanded G phases are normally opalescent, have limited suspending power and are usually formed over narrow 
concentrations and.'or temperature ranges which make them difficult to use In practice. 



4. At high surfactant concentrations, e. g. above 25% by weight it Is difficult to make stable structured systems without 
using expensive deflocculants and auxiliary stabilisers. 

Most surfactant systems require presen.'atives to prevent microbial spoilage, l-iowever preservatives are expensive, 
ecologically undesirable, and may cause sensitivity problems for some users. 

There is a need, especially in the personal care fleid, for a suspending system that Is clear, transparent and mobile. There 
is a need for a systerr- which contains high levels of surfactant but which does not require expensive dsfloccuiarits. There 
is a need for a system that contains relatively soluble surfactants but which does not require the presence of electrolyte as 
a structurant. There is a need for a cleaning composition which does not require added preservatives. 

THE SOLUTION We have now discovered that formulations meeting some or all of the above needs, may be obtained by 
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usifig water solubls carbohydrate to impart structure to the surfactar-t system, instead ot or in addition to the eiectroiytes 
used nitnerto. A component of the structured surfactant system which is used to Impart structure to the surfactant wiii be 
referred to riereiri as a"structurant". 

THE IMVENiTiON Our invsntion provides ths liss of water soiubls oarbohvdrates as struoturants in structured surfacrant 
suspending systems. 

According to a second embodiment our invention provides a struotursd surfactant syste 




According to a further embodiment the invention provides a structurea surfactant svstem having suspending properties 
ariG comprising surfaotani, carbonydiate and water and naving a structural feature with a repeat spacincj ot 20 to 50nm. 
Trie structural feature is prererably iameiiar. e. g. consisting of a nighiy expanded G-phase. 

According to a third embodiment the invention provides a comoosition comprising a structured surfactant system of the 
invention as specified above and suspended oarticles. Tne particies may be soiid. Iiauid or gaseous and are either 
insolubie m the composition or present in excess of their solubiiity. 



aqueous structured systems formea by ihe inieraotion of surractants witii c 
vCLfi") ie in tnc form of an expi d'-Jt phT o In pT*icuia thr>y i^ider 
;ing rhan the tvrpicai eiectroiyte-structured expanded G-phases described ir 



xoanced G-phase. ant 
it r ph 1 - 1 1 p f I 
intend to exclude the 



Cup iy J'^ n n apjare 1 hiq ianclar'^pa g 3ftho^a|: c of he pr -^.e lin tninn h a c :!e ra > 
iODust With good susoending oower ana good rempeiatuie srabiiity. Typically the viscosity increases siiahtiy with 
increasing temperature and the systems are often stable up to 7U°C or higher. 

The systems when fuily deaerated and free from suspended fine insoluble particles are generally obtainable in a 
3U!5siantiaiiy clear and transparent form in marked contrast to otiner structured surfactant systems. This can typically be 
achieved by vigorous centrifugal deaeration and/or by gentle heating at, e. g. 60 to 80"^. 

If the amount of surfactant or of structurant is not sufficiently high, or the ratio of electrolyte to carbohydrate is too high, the 
structured systeni o; the iriventiofi wiii be obtained as an opaque two phase system which may be spherulitic or comprise 
dispersed G-piiass or batonettes. 

PROPOR1'IOI\S The proportions vary depending on the nature ot tiie surtactant and of tiie carbohydrate. Figure 1 shows, 
in schematic form, a typica! phase diagram for the system coconut diethanolamide, sucrose and water. The area 
m£rKed"clear la-neilar" represents the clear, pourable structured suspending system. The foiiowing ^/pical proportions are 
expressed by weight of the total structured system i. e. comprising ihe water, surfactant, structurant and any other 
dissolved matter but excludiiig any suspended solids or water-immiscible liquids. 
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T 1 !■ f t3 p « Cnt t J f ti 3 n « 3t € y C t 1 t qht Of 

ihe sysrem out preferably less tnan SOYo e. c, less tlian bu%, es»ecially less than 40% more especiaiiy less than 30%. A 
convenient range is 3 io 2i)% especisilly 4 to ^z-'/o. 

Carbohydrate structurants are usuaiiv required in substantiallv hiqher proportions tnan would oe reouired for an eieciroivte 
•> ruot r^n t-tt- i n 1 1- p t- f eie t ol/ t ir I t-=' e n f c; o ot 1 1 -3 t ■> e at 

i d t '^O^'c. ! 3 / n i f t t i C -it J 

caro h Jfatt <= (=■ t v.! o L Lall, th^! « o >^ wir i-iht o I p t- fo te jj 3t t^^ 

c ri hyrit c ni y !■ e p "<-tjnl in ub-^t nl ally ower c noc tt r ten r >bo s)hcrultc 

out in the presence of moi-e than about 10% suaar. do not tend to rIoccLJiate. 1 ne svsten-:s or the invention require the 
Dresence of Ehe carbohydrate in ordsr to forni a structured suspending system. ! ypicaiiy tne less soluble the surfactant, 
the less carbohydrate is required, 

■['he pioporiion of water is usually greater than .?0% by weight, imore conniTionly greater than 30%, typically greater than 
40% of ihe system, but is preferably less than 65% usually less than 60%, s. g. less than 55%. 



One way of prep; 
and add .-sugar ur.... 
example in GB2Q ;323:: 



Daring suspending systems according to the invention is to prepare a G or M phase aqueous surfactant 
jntll the systeiTi clears. The G or M phases are located using convenliotia! means, as described lor 
:Q;3235. 

Suspending power may be quiokiy checked by shsl<,ing air into the sample and noting whether the bubbles rertiain 
suspended. Confirmation that the system is a true structured system and not merely a slowly separating system may be 
obtained by allowing the sample to stand overnight at 50 or 60°C. If the dispersed phase has not separated out in that 
time, the system may be assumed to be structured, it is generally found that mixtures of two G-phase systems according 
to the invention also form G- phases according to the invention. 

If In any case difficulty is encountered locating a sugar-structured phase according to the invention, it is usually possible 
for resolve by adding a minor proportion based on the -weight of sugar of a co-stiucturant has discussed below. 

Ti-il-:; C;ARBC)I"IY[)RA1'I:: Tne preferred carbohydrates aie moixj and di.sacchsride sugars such as sucrose, glucose or 
fructose. Other sugars which can be used include mannose, ribose, galactose, allose. talose. guiose, idose, arabinose, 
xylose, iyxose, erythrose, threose, aorose, rhamose and celiobiose. The carbohydrate may be a tn-or tetr.a'Saccharide or a 
water soluble polysaccharide such as soluble starch. The term"carbohydrate' as used here includes water soluble non- 
surfactant derivatives of carbohydrates such as oarboxylic acids and their salts, e. g. giuconic acid, mannlo acid, ascorbic 
acid and alginates or reduced sugars such as sorbitol, mannitol or inositol. The levels of carbohydrate are preferably 
sufficiently high to inhibit microbiological growth in the medium and preferably sufficient to act as an effective 
biodegradable, non-ailergenic preservative for the composition, thereby obviating the need for less environmentally 
friendly additives, 

CO-STRUCTURANT Some surfectanis, especially the more water soluble surfactants such as elkyi ether sulphates form 
the clear lamellar phase more readily in the pi'esence of a co- structurant. The co-structurant is preferably an electrolyte. 
.Any water soluble salt which tends to lower the solubility of surfactant In water rriay be used, such as sodiun-i 
tripoiyphosphate, sodium carbonate, sodium cit!"a.te, sodium chloride or the corresponding potassium or ammonium salts. 
Alkalis sucli as sodium or potassium hydroxide may also be used. Other structurants include polar vvater-imrriiscible 
solvents such as phenolethoxy ether or a terpsne. water soluble mono and dihydroxy alcohols and ether alcohols such as 
glycerol, piopylene glycol, ethylene glycol i-nonomethyl ether and diethylene glycol ;r!onom8thyi ether. 

The constructurant, if required, may in principal, be present in concentrations up to 30%, but is preferably less than 20% e. 
g, 0, 1 to 16% by weight. Often traces of costructui'ants e. g, 0.1 to 3%, typically 0.5 to 2.6% by weight based on the 
system are sufficient, although higher concentrations can be present. For example in some perfumed systems, the solvent 
In the perfume may be sufficient to provide any desired co-structuring effect. We prefer that the proportion of ccsti'ucturant 
be less than the proportion of carbohydrate, preferably less than half the proportion of carbohydrate, e. g. ie.ss than one 
quarter the proportion of carbohydrate. Large amounts of electrolyte are geneially undesirable because they inhibit the 
formation of clear ptiases. 
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It nc! illy ht .,is.lrufEiir I h ( = nl in prot irli rio U-^ tV r t> J ih'v, mi turt o ^> t r in the ahot rn e of the 
carDohvdrate. 

i SU-ifAC ANf ° ur ict ntj. t-tf aiiiy i. |. nr i t ' j C B ?5 I v-l r uio ot 

diethenanolamiaes or 1 to 50 moie ethoxylates such as Ca-zo aiconoi or rattv acici ethoxviaies. aikyi amine etnoxviaies. or 
^Iji iE''jrii :in e t'=T t-tho/Cylrtte'- or poKo^t/ jr >t vi<^'"-=' o<yHtli/iHnir block cof jl/r-=T> ^ thx^ tir'i U\n< i\ ^/ c ont in 
frof ^ to "0 (■ L, k '^0 t ( d 1 1 K 5 to 1" ( > ,elh/one groi 'li, "rth --f n ■>n mi our at tonis incluoc i k^l polvalyco^ id.,„ 

r° ^ intp v|^p Ihf^ c ij I. - :in 1 pically have a HLb of rrom o to '6 e g 6 to j tSpecia ^ b o 
14. e. a. 10 to 12. 

However surfactants with HLB as low as 1 mav be used. 



subhonate. an alkvi sulpnate. alkane sulphonate. olefin sulpnonats. sulpnosuccinate. suiDhosuccinamate. soap, 
saroosinate, taijriae, isethionate. a!r<.yl Dhosphste. or alky! ether carboxylate. In eacn Oiase the surfactant comprise 
i.'5 caroon alky! group or alkenyl group or poiypropyleneoxy group. 

/i|ki or a[ken>l yroLoc ma/ b'^ tiaiy t r n i Jai ^sir^piepi I h \ tr m 1 o 

toMr-arUn ton ^ he g o n j f fh 1( r g > jj j 



Tne surractant may, aJternativeiy oe or compnse a cationic surfactant such as a ug-i:o straight or oranched aiKy 
or alKviprisnyl in CI 4 aikyl or iiydroxyalKvl ammonium salt, or di CI 4 alkyi berizyl ammonium salt, or an Cs zO. f. 
alkenyl amido amine. 



required, ror example inaustriai cleaning formuiations may require niqh levels or alkali such as sodium hvoroxide, 
caitionaie or silicate. The presence of bunders such as citrate, potassium pyroohosphate. or sodium tripolyphosohare may 
also be tolerated, bieotroiyte may contriDute to the siructur ing of the composition, and may be desirable as a costructurant 
wnen veiv water soiuDle surfacrants or surfactants of hiah HLB are used. 

I J m 3 td ^u pc doJ oliJ iqiid 5r cn r-oii ►Jar i I" For 

n I 1 I ii-^ I The 01 IS preferah V a m '^ni'iii^te q ahAT!0'=cu r ii in 

oil r -3 3tU }\ rii or t! er e tei ucl I i r ! 3 e ote -3 1 rpp 01! u |- i 'n «rPor co >il Mi>ti 
oils mav De used. Particularly preferred are veqeiab-e oiis sucn as coconut, evenina primrose, qroundnut. meadow roam, 
piic tk °1 ft- c k E I V c d !cj t i d ii e I il 5lul: c m t ort 1 I ph rin t u ir In jr ii nf [n y 



ti liv- jovnieri i i 1 n\ 1 j u i I ph t e it i ri 

qivceroi or ethviene glyco: ci- stearate. gutter adai-ives and sunscreens sucn as titanium dioxide. Porous oarticles 
o ip nyt^ ntaininLj ab or eu act\,e iny '^Jie t orcj^h n 1 t 1 p rii L j u 

1 1 ing dion \;hirh m ay L«, u K)ond"J inrludo in-^cr-t r f II i f r n j f 

Drepai ations ror treatriient of acne, fungicides for athlete s foot or nnqworm or anriseptics or antihistamines, Kig.m« 
sLicri ;ts trie irori oxides, may aiso be aaaed. 

The structured suspending systems of the invention may be used to suspend builders such as zeolite or sodium 
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tt p jlyoho ph k cgticuifurj 3 i c rt iHiidlf Mink, bo id )r r i j j is, 

antifoams. explosives, gums such as gum oenzoin, guaii acacia, gum traaacantii xanthan and guar gum. enzvmes. 
fljivouring and vitarrsin conceritrate-s. calcium phosphate for toothpaste, sjharmaceuticais. and rriachirierv arid cu-imq 
abrasives such as emery or diamond powder. 



I ne cornposiTion may contain liquetied »rope!!ant aas dispersed m order to provide foams sucn as shavinq foam, on 
release from a pres.surised pack. 



icuia i u ^tj! 
A!iihonc9<i 



ngrnt ay c 
-^n:! -ji^iiiT r^^ 
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or relatively inefrective e. g. bismutn. The fatty acid derivatives are therefore now the most widely used peariisers. in 
adoition to the chemical nature and physical form of rhe pearhser the manner in which it is suspended nas an imporrant 
efrect on its visual imoact. 



Difficulty is sometimes encountered obtaining the desired effect when incorporating peariisers into aqueous formulations. 



Convsrjtionai fatly acid derived peariisers are supplied as solids which are usually added to a heated formulation above 
their melting point and recrystallised in situ. The conditions of crystallisation and especially the amount and nature of the 
agitation appiied must be carefully controlled in order to obtain an acceptable result. This makes it difficult to obtain 
consistent effects and renders solid peariisers inconvenient to use. 



Attempts have heen nisde to prepare liquid concentrates or suspensions wiiicii can Pe liddeci directly to shampoo 
formulations without heating. Vvfhile more convenaient for the user, such concentrates face the manufacturer with 
problems of obtaining a high and consistent pearl effect, similar to those which confront the user of conventional solid 
peariisers. Difficulty Is also encountered in maintaining tns particles in stable suspension and preventing sedimentation. 



We have now discovered that carbohydrate structured phases of the invention have the capacity to form stable 
suspensions of peariisers. 

The peariiser may be dispersed in the aqueous structure surfactant system e. g. by gently stirring, but in the case of the 
fatty acid derivatives are preferably prepared in situ Py beating ai:tove tiieir melting point, e. g. temperatures Pet-vveen 55 
and 80 "C, dispersing the liquid peariiser in the structured surfactant system, preferably with sufficient stirring to form 
droplets of from 0.5 to 20 microns, e, g. 1 to lO microns, and cooling to ambient temperature. Preferably cooling is 
relatively slow e. g. the mixture Is allowed to cool naturally. The amount of peariiser can be varied considerably, the main 
constraint on the upper limit being the viscosity. 



The amount of peariiser should not be so high as to render the product unpourable, or unacceptably viscous. We prefer on 
economic grounds that the peariiser is present in amounts greater than suspending surfactant. Generally peariiser may be 
present in amounts ranging from 5% up to about 50% e. g. 1 0 to 45% of the total weight of the mixture. 



OTHER INGREDIbNTS The composition may contain minor amounts of other Ingredients such as dyes, perfumes, soil 
suspending agents or optical brighieners. Solvents such as ethanol or isopropyl alcohol ethylene glycol, Isopropylene 
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glycol, glycerol or water miscible glycol eihers such as ethylsne glycol monomsthy: ether, dielhylsne glycol monorristhyl 
ether or polyethylene glycol, and hydrotypes such as Ci-6 6 alky ! benzene sulphonates or urea may be required for 
spscial applications, e. g. as perfume enhancers but if not so required are generally undesirable and are preferably =d^sent 
but may be tolerated in small amounts, preferably less than :0%, e. g. less than 5%, most prefer^iy less than 2%. 

OPTICAL VARIEvGATION The present invention is particularly adopted to providing optically variegated fluid surtactant 
con-iposltioris. 

Many fluid surfactant-containing products are purchased by the consumer on the basis of factors which include the 
appearance of the product. Detergents, sharnpoos, toiletries, soaps and other surfactant- based consutner products often 
depend upon appearance and packaging for at least part of their consumer appeal. Striped toothpaste, marbled soap and 
blue speckled detergent powder are weli known examples of products whose successful promotion was based on a 
characteristically variegated appearance. 

l-iowever it is not, on the face of it, possible to produce any kind of lasting variegation in an otherwise homogenous, 
pourable, liquid formulation. 

It is known to combine two or more immiscible liquids of different density and colour to form a product which segregates 
into horizontal bands. 

The visual effect achievable by this method is limited and the product has the practical disadvantage that the essential 
functional components are not evenly distributed between the different bands so that the product performs inconsistently if 
it is not vigorously agitated immediately prior to use. 

Structured surfactant s may be used to suspend coloured granules, to produce a speckled effect. We have new further 
discovered that where two or more portloris of a structured su-factant such as ttiose according io -he present invention are 
separately coloured by Including in at ieast one of said propojtions a pigment, which is insoluble in said continuous phase 
or a dye which is insoluble in said continuous ptiase arid soluble in or absorbable on any dispersed phase and said 
proportions are charged to a transparent container in such a way as to produce a variegated appeai-ance, little or no 
migration of pigment or dye throiigh the coniposifion is observed in the undisturbed sample even after prolonged standing. 
The variegation thus remains stable to a remarkable degree. Furthermore, provided the container is substantially full, even 
the agitation caused by normal handling during distribution does not significantly affect the variegated appearance of the 
product. Yet the product may be, to ail appearances, a thin, mobile liquid. 

According to a further embodiment our invention therefore provides a packaged fluid surfactant-containing product, 
comprislrig an at least partially transparent corstainer, and therein a stable structured surfactant comprising a continuous 
phase and a dispersed phase and having a variegated appearance caused by the inclusion in localised portions of said 
structured surfactant of a dye or pigment which is insoluble in said continuous phase and present (A) as particles 
suspended in said continuous phase and having a particle size sufficiently small to be able to give said portions a 
substantially homogenous appearance vvhich is visually distinct forrri other portions of said structured surfactant in said 
container, and/or (B) dissolved in or absorbed on said dispersed phase. 

The effects oi^tainabie can be extremely varied, Ijepending upon hovv the different visually distinct portions of the 
structured surfactant are charged to the container it is possible to obtain horizontal or vertical stripes, vertical segments, 
marbling, bands, whorls or numerous other decorative effects. 

Any pattern or optical effect which can be instantaneously obtained by charging visually distinct liquids to a trarisparent 
container can be rendered substantially permanent, at least until the product is poured from the container, by using the 
structured surfactants as said liquids. With suitable filling techniques, it is even possible to produce readable characters so 
that liquid products may be marked with Trademarks, logos or similar devices. 

The pigment or dye may for example be, or comprise a water insoluble pigment, having a particle size preferably less than 
150 microns especially less than 100 microns, most preferably less than 50 microns e. g. 0.1 to 20 microns. 
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Ths proportion o: pigmeni fequi-ed is generally small. Any pigmsnted por-ion norrnaiiy only requires irom 0.001 to 1% by 
weight of pigment to produce a sufficient effect e. g. 0.01 to 0.3% more usually 0,02 to 0.1%. The precise amount v/iii 
depend or; the choice of pigment and the inten.sity of colour required. 

The pigment may be a white pigment (e. g. titanium dioxide) a blacl< pigrrsent (e. g. carbon black), coloured pigment such 
as any water Insoluble pigment hitherto used in cosmetics or detergents, or a pearlising agent such as mica. 

Typically the structured surfactant has an aqueous continuous phase and the pigment or dye Is water insoluble. Water 
insoluble dyes typically dissolve in or are absorbed on a dispersed surfactant phase. 

We prefer that, apart from the pigment or dye, the differently coloured portions of the structured surfactant product of our 
invention should has/e essentially the same composition. This assists maintaining the stability of the product and ensures 
uniform performance, i-lowever it is possiisle e, g, where suijstantiaiiy water insoiuinle active ingrecJieiits oirier than pigment 
are suspended in the product or dissolved or otherwise contained in a suspended oil phase, to include such ingredients in 
only some portions of the product. This may be useful in segregating mutually incompatible components and may permit 
promotional claims that the coloured portions are associated with a specific beneficial effect. 

Tne method of filling the container determines the effects produced. For example horizontal stripes can be obtained by 
runri vj i ini!^hlH>^<i t i i ' a container partly filled with one coloured structured surfactarst and injecting a 
contiasting coiotir through a syringe at the level of the stirrer. Progressively raising the stirrer and repeating the process 

protiuctfs a plutaiity of hcn;io;-:tai stripes. 

injecting tlie contrasting liquid wnile drawing the syringe up the side of the container produces a vertical stripe, inserting a 
partition into the container, and fliiing different portions on either side, before withdrawing the partition, produces 
contrasting vertical halves. A multiple partition permits vertical segments. Alternatively vertical effects may be produced by 
inserting two or more tubes Into the container and gradually withdrawing the tubes while charging the container with 
differerit coloured portions, each at the same rate. 

Partially stirring two contrasting portions together before filing the container gives an attractive marbled effect. The 
foregoing are rnerely an indication of sonie of the different filling techniques and associated visuai effects possible 
according to the invention. Numerous other possibiiities wili be apparent to those sivilled in the art. 

The container n":ay be any jar, bottle, rube, sachet or other conventional container for surfaclant based products, it may 
typically be of glass or plastic or other transparent material. It may be coloured but is preferably at least partly clear to 
enable the decorative contents to be easily seen. It Is possible to use deformable containers such as squeeze tubes or 
sachets, provided that they are sufficiently filled to give them a degree of rigidity enough to avoid loss of variegation on 
normal handling prior to use, but it is preferred to use rigid or at least substantially non-deformable materials. 

The invention will be iilusirated tay the following examples in which ai! proporiions are based on weight percentages of 
active ingredient based on the total weight of the composition, unless stated to the contrary. Examples 1 to 4 The following 
formulations were prepared:- 1 2 4 C;12 14 3 iiloieethersulphate 10 12. 5 15 17. 5 sSucrose46464646 TrisodiumcitrateS 2. 2. 
2 Perfume5555 Waterbalancebaiancebalancebalance Ali four formulations were clear or slightly hazy, mobile structured 
iiquids with good suspending properties. Sijspensions of talc, mineral oil, pigment, small beads and plastic novelty items 
were prepared. A!! were stable after prolonged storage. 

Each of the examples 1 to 4 was re-prepared -a) without tne perfume (b) without the citrate and (c) without perfume or 
citrate. No suspending power was exhibited by any of the eight samples of preparations (a) and (c). The saniples of 
preparation (b) all exhibited similar suspending power to the original examples. On heating the samples to 70 and 
subsequent cooling a clear transparent composition was obtained. 

A clear sample of Example I (b) and a sample containing a red pigment in suspension were slowly poured into a sample 
jar in a series of alternating additions. The effect was to produce a sequence of horizontal stripes. When the bottle was 
filled the stripes retained their integrity and showed no signs of blurring or diffusion after one year storage including 
intermittent periods of gentle sbsl<ing and six months weel^s stored on its side. 
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Example 5 A schemaEic phase d-aguim was prepared for the system cocor-ut diethanelamide/sucrose/wster and is 
reproduced as fi.] of the drawings. Tiie area mari^ed"clear iameiiar"represents transparent expanded G-phases iiaving a 
SLisperiding power accordlrig to ths invention, and the area ?nariied"laFneiiar" comprises opaque expanded iamellar 
suspending systems according to the invention. 

The phase boundaries illustrated were not all precisely detemnined. 

Example 5 A sample was prepared comprising 1 0% coconut diethariolamide, 35% water and 55% sucrose. The product 
was a clear attenuated G-phase with good suspending power. 

Example 7 .A cortiposition comprising 10% C\2 14 alkyi 2 mole ethoxysulphate, 33% water, 50% sucrose, 5% ethanol 
based perfume, 2% sodium citrate gave a clear, attenuated G- phase with good suspending powers. 

Example 8 (Shampoo formulation) 4 parts by weight of the composition of Example 7 and 1 part of the composition of 
Example 5 were mixed together to form a clear composition of the invention with good suspending powers and good 
performance as a skin cleanser and shampoo. 

Example 9 ■laundry detergent formulation) % Active ingredient by weight CI2 14 linear aikyi benzene sulphonate 6.5 
Triethanoiamine lauryl sulphate 1.65 Ci2 14 alky! 3 mole ethoxylate 1.6 Sucrose 55.0 Sodlurr; diethlenetriamine pentai^is 
(methyienephosphonate) 0..55 Water balance The product was a hazy, readily pourabte liquid with good suspending 
power. 

Example ! 0 (Pearl concentrate) A pearl concentrate was obtained by heating a formulation comprising 54% by weight 
sucro.se, 1 0% by weight coconut di -ethanolamide, 10% by weight ethylene glycol distearate and 26% by weight water to 

70 '^C and cooling. 

A spontaneously peatiy suspension was obtained. 

Example 1 1 1 0% by weight Ci2 alky! six mole ethoxylate (HLB = 1 0), 54% by weight sucrose and 36% by weight water, 
were mixed and warmed to 70'^. 



The cooled product was a clear transparent, pourataie system with good suspending properties. 

Exarriple 12 % w/w succrose 40.0 perfume 2.0 sodium C) 2-!4 alkyi 3 rriole ethoxy sulphate (70%) 8,0 coconut 
diethanolamide 2,0 sodium chloride 5.0 water balance The above formulation provided a clear, transparent, pourable fluid. 
Whorls of three different coloured pigments were introduced into this formulation with a syringe. 

After three months no diffusion of the pigment was observable. 

Example 13 % w/w succrose 40.0 perfume 2.0 trisodlum citrate dihydrate 2,0 sodium CI214 alkyi 3 mole ethoxy sulphate 
(70% by wi active) 8.8 glycamate 5.06 coconut monoethanoiamide 1 . 1 coconut amido propyl betaine 4.1 8 sodium CS, 0 
alkyi poiygiycoslde dp 1 .6 (55%) 6,2 sodium chloride 0,66 sodium ethylene diamine tetraacetate 0.05 water balance The 
composition was a pourable, clear, transparent fluid with suspending properties. 

A plurality of coloured, polystynene beads (Imm diametre) were dispersed in the composition. The suspension remained 
stable after three mofiths. 



Exarriple 14 % w/w sodium Ci2 4 aikyI (3 mole ethoxy sulpnate) 1 0.0 coconui diethanoiamide 2,5 fructose 50.0 water 
balance The above composition was a clear Isotropic [..I miceiiar .solution vvhich was unsaturated and had no suspending 
power. Addition of 6% by weight sodium chloride, gave a stable, easily pour^ie fluid, composition which after shaking 
was capable of suspending air bubbles. The aerated composition was stood overnight at 50"C;. The aged composition w;as 
clear and transparent and maintained the air bubbles in a stable suspension. Equivalent compositions with 2 and 4% 
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Biblio. Data ; : Description 



Claims i i National Phase i s Notices < i Documents i 



CLAIMS 1 , i ne use of water soluble surfactants as structurants in structured surfactarst systsrns. 

2. A structured surfactant system having suspending properties which comprises a surfactant, water and a structurant 
characterised in that said structurant comprises a water soluble carbohydrate. 

3. A system according to claim 2 which consists of a G-phase. 

4. A system according to claim 3 wherein said G-phase has a iameiiar repeat spacing greater than 15nm. 

5. A conipOsiition according to claim 4 which is transparent. 

6. A striioturud surfactant systerrj having suspending properties arid surfactant, carbohydrate and water and having a 
structural feature with a repeat spacing of from 20 to JiOnm, 

7. A system according to claim 4 wherein said feature is lamellar. 

8. A system according to any of claims 2 to 7 wherein said carbohydrate is present in any amount of at least 25% by 
weight of the mixture of water surfactant carbohydrate, 

9. A system according to any of claims 2 to 8 wherein the surfactant is present in an amount of from I to 60% by weight of 
the system. 

1 0. A system sccording to any of claims 2 to containing more than 20% by weight water, 
1 I. A system according to claim 1 0 containing 30 to 60% by weight water. 

;2. A composition according to any of claims 2 to 1 1 wherein the carbohydrate is a mono or disaccharide sugar, giuconic 
acid, marinic acid, ascorbic acid, sorbitol, mannitol or inositol. 

; 3. An aqueous suspension comprising a system according to any of claims 2 to 7 and particles of solid, liquid or gas 

stabiy suspended therein. 

14. A composition according to claim 13 wherein said particles comprise a builder. 

1 5. A composition according to either of claims 1 3 and 1 4 wherein said particles comprise an abrasive. 

1 6. A composition according to any of daiir-s 1 3 to 1 5 wherein said particles comprise a pesticide. 

17. A composition according to any of ciairns 13 to 16 wherein said particles comprise an oil. 
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: 8. A composition according to afiy of cia-ir-;; 1 3 l:o 1 7 wherijm siaid pai tici^s; conjDi ise a pigmeni. 

: y. A coniDosition according to claim 1 8 having a plurality of differently pigmentec zones proaucing a variegated visuai 

effect. 



20 Apackaged'ludsurfacta'' x "<j ' '^qorodjc- comp' siriq <r I«ms) p? tially fi iii^p c -t -c n "■im iin c a 
srabie structured surfactant comprising a continuous phase and a aispersed phase and having a variegated apoearance 

continuous phase ana present (At as particles suspencea :n saic continuous phase and navmg a oartioie size sufticiently 
-'nn loo-' iblr If ^kc ^al(■ pen i ii.;iM<3 y h^'iv ^j^riwiio 'jppc iranre which ^ v oiuliy r blin-t ff tr ^ o he portiofu 
ot said £''..i.'jrfcC so 'av.ta'-i in said coniainer and-oi {8; dibso^/ed ^ o absoii^ed on i,au Jis^e sea o-^ase 
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